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(54) PLASMA STRIPPING METHOD FOR REMOVING PHOTORESIST AND RESIDUES AFTER ETCHING 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a plasma stripping method, 
having a high selective ratio and a high processing capacity and a 
dry ashing process. 

SOLUTION: This is a method of removing a photoresist 16 and/or 
residues after etching from an exposed low K dielectric layer 14 
and makes a non-oxygen plasma, having electrically neutral 
particles and charged particles, by exposing a non-oxygen gas to 
an energy source. Thereafter, the charge particles are selectively 
removed from the plasma. The electrically neutral particles react 
with the photoresist 16 and/or the residues after etching to form a 
volatile gas to be removed from a wafer by a gas flow. The gas 
composition of the non-oxygen plasma comprises a gas containing 
hydrogen and a gas containing fluorine, wherein the gas containing 
fluorine is about 10% or less of the gas composition. 
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(57) [giSj] 

f- 16*5 J: fdiS-x. ^ > e/?*<D^a^ i ISlt; L-T , 
J: -3 -C i ^ 6 3 4a ^) »^ X ^ J^fiR 




1 ] (98) t^^y * h h (16) tx. 

x/>*aSM (22) {CEHL/. 

b. 1f=7X-77S:^^f%tcHia)ij:^1fi^ ^fSk^mii:^t 

h (16) isxu/'^fda.s.v^>if'ik<om^%^^'om 

^ J: 0 SJRS n-5 C t €:!t$a t-r SiS*^ 1 IBKO 

3 i24S©^?£o 

[iS*]S5 ] BfriBS« (98) «, i^ja (12) 

[i«#J®6 ] m)iBS« (98) ». ffikS«^©*t»*»e« 30 
\ ihvi, mrteas (98) «:*^j8 o-a 5 o 

[g«*5l 10] 3 ^{C. Wmm. (98) *iKj8 0 - 1 8 40 

0 -coKHr/raii-r ixsirstf c i 4«F»i-r sat* 

. mim. 1 1 ] ®kKS^©ttiM-©SS«^K. wie^ * 
hUi^X f- (16) *sJ;afXi.5^>5»'ffe©^S^«:a5l»)^ 

< xfi© frt^sc fee > jet? *sci4#Sl;i:-r-5 
i»*3a6ia«©:^S. 

[SS*3H1 2] 7* hUi'Xh (16) fcJrCXx-y 

*^ifBtt©:&S. 50 
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m\ o%j:»5fe^«c«,»ss-c**ci*#afrif9* 

^ 1 ieis©:^o 

■c. Mia7'^xv*:.6fl?tBi§fme[^4ixois$*. 

K. 15137* hUJ^'Xh (16) *Jj:!:fX"-'?->i'f*©^ 

Xg«^tf C <!: iii*^ 1 gB4S©7^. 

[ft*^ 16] 7 * h \yi>7. y (16) isiCJf/'SSfctiX 
5>5^>y«©^aia<b. StrlBSffi Os) <b©raK*Jl:f€. 
:^^X^©x » ^> ^/©StRlt**. *«> 1 0 : 1 J: 9 fe:*: 

tfg*a 1 7 ] i|^ft'?x.'> (98) is^^y * Y ui^x h 
(16) teJ:C)f/S?c»xy^>y«©^^*l\i»3l^< 
/c»©r if-n^-c^ f . 

a.WiB7* hUt?Xh (16) *jJ:iyf/*/c»X2,^>i/ 

^<omm^Mti>m^^^^>^ <98) 
(22) rtKBeau. 

^^«lt^^©M:^5:#tf ^'-S- X V «rl^ b , 
c .mria:/^ Xv55> e t«fH?5®ia^*m 0 > 

d. «!riB7 * h uyx h (16) *j4:a^*wtgtt^a^** 
-rsiinB^»^*■!'x/^ os) *BtrKm^K:^3i4©«K: 

3 P>-rc itcJ; -,-CH^^iB*a!l^*•!7X7^±©W«tt^a!KJ 
Cff*^l 8 ] SirfB7"7X-v«. SJSBSIE:^ (22) (CP 

gi-rsT'^xv^m (21) rtrf'p^n. wfiBmmwtc 

ititt©S». mirf^jX-^^tM (21) iSttS (22) 
fBT-^Xvlfe^ (21) *^6iStHL.-CSl&^ (22) rttc. 

SSA3-t*-sc:t*!|$»<t-raa*iBi 7fB«l©:&«. 

[fS^^l 9 ] HUlB»« (98) BiTiaSl*;^ (22) (*3 

iS©:^, 

[iS*]12 0] g^ria•;'x^^ (98) *$>)8 o~3 

5 0 x;©«iii-c»n«i'r ixs^rstjc i«r«F»<b-rsai 

im. 1 7 iBS8©:^ffi. 

ti«*S2 1 ] B(riB7 -^^#W:tfx«. {k^SIdsc.H, 
F.-C. x*tl~4. y*S0~9. z 1 ~10©»5fflt? 
*-5<t^^c^t^!B). NF3. F,> fcJ:!:XSF.*^e.«cS 
7*^:0 jl!«3n.2>ci*#8ii;-rs^*Sl 713 
jK©^tt. 

CSI*a2 21 friB*«^#:</XB, *». ^{b*«. 



C3) 
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[iiiaa«2 5] 7* hUi^Xh (16) tecfcC//3;fc«x 

y9->ifm<Dms'ii9=i:{&Kmm{^<om (w) *>e.Bsi«5^ 
(16) *jj:iyt/*fc»i9 5^>i^^<D^S!fe*jliRWK: 

Xg*^^■Ct» * C i Sit^JS 2 5 gE«©* 

l,>Sit*^2 5K«8©:&j*, 20 
Cl«*«2 8 ] liJIEfik^mftcaB. $^18 0~3 5 0 
•C©fflSffl-Cftn«l$n4 C <£: 4#8i<!:^€>iiSS^2 5 IBfg 

F,-e, ■x.ifil—A. y*10~9, z iCPS 1 ~10CDffiH-C 
**J:^^c<t-&14l. NF,, F.. *jJ:<y:SF.*^^^£^ 
i^jl/-:/J:t)jS»?Sti5Ci*#®irS»*«2 7ia 30 

1 0 % J: ») fe^iQ: C»^S-C* * C i *«Fai -r 

-sit*^2 7faiS©:^S, 

[iS*JB3 2 ] lulBgS*. ilSj8 0-3 5 0 'COffiffl-C 
Cif3CT3 3] y* hui?xh (16) *jJ:c;f/*:fc«x 

[if^3 4 ] HUiB7 v/^^W^'Xt*. -fb^^^iC. H, 
F.r. x*U— 4> yAiO~9. z 1 —lOOffiffit? 
**J:^J5:{t^!BJ. NF,. F.. feJiO^S F,*>e.%-I. 
i^jV-^J: t) ja«?Sn4C i*#»i-rSS!*a3 3iB 

j§»;3nSCi4!^«i:-r-5lf5f?3®3 3iB«g©ffifiS!B». 
fi£®!©Sfi:^©» 1 0 % J: «) *>^&l>«a-C*4 C i 50 
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*«Fmt-r 3 3ia*s©ififiK!^, 

[000 1] 

h y f t'^i'JiiS:^ (plasma stripping process) 

[0002] K3R*iai||il/fc:/7Xv?rf|^r-Sfc»© 
^X». *5R$W35/X*jJ:!yf7 y5R#*^X<D®^*» 

[0003] 

[!ie3|«Dfi?JB] ^ls]8S«. 3S«E. ^^RKd^O. 3 5 

<^>In©s:t^■^*fiAr^fJ5:♦^n•^.^s^> fflsgfi^t 

[0 0 0 4] r;i'5-'>AJ:») fcfii^fitS** 

%ff5ci*s-c#4. 3 etc. ♦ss:«^© 

■<;i'©IK:*jiSil>3-tt. 'e©ife*v ^^^©iMtceSKS 

[0005] 0. 2 5<J>m©^^^^?:S^-5.<!:, jim 
©F-f>i'$nft:T;U5^'i?Aaj|(*-C«. ^AjrSM 

aL/TL-*^. c:©T;i'5-'t;A{c>FfLr^-c», 

g«>ffl*ii»f-:» 9^HPS-c^s%stJ-rc©is^«:rr%iS 

[0 00 6] r Ji^^ ^=-0 ^t)^^m^(omy(iCj:-yxmM 

35r»0[)tWt?6i. 3j<y-<5F. g^fb:^ ^^^(fluorocarbon 
s). U>((parvlenG). 5x';l/'fe;^=^:t=^^1t>*^(hy 
droqen silsesquioxanes). ^>y"i^^P:/'r>^/ct^ 



5 

aCdamascene process)«rfflC»^o C(0^^>^^9i^m 
[0 00 8] ^|g>' J^ArtOC>'^•:5^'->^:3^ -j^l^^-T 

i>Rt>^(fC. coy ^ }\^Ms^mm^n'vmK^m^. 
[0010] sim«:©x ^> ^i^^^T b/cft. 

> ^(ashinq) i P*«nrC^ 5o 

[0 0 1 1 ] COT5'^>^ti. V\yl>7. 

feci: oswAnpjfier*So 

[0012] K««:$0:7^'7X'7?&fflC^«>ti^<DPaH<D 
lO«, COy-^Xvs&i. —flJWCC. ^*5<fcC>'«fck*i 50 
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-So 

[0013] ^oMm. ffikWm. S«::?^^XvCCJ: 

fikW^f^-^CDr^;!- KDT'i'l^^jlJRtbCash sel 

ectivitv)^*— {b3#So ^(iC^^Lfcmmm^ 

> ^ s n/c ^'N* 5? - > tc^-r s c i ft < X ^ > ^AOiS 
;5)^ffik^mi*<Diitctf>:c^nSo x-^^>y$n/c?f^t^ 

[0014] m\it. nmcmit'^mximo:>$>^tiff^x 

^tl^^. K^*St?>^^Xv*ffiCi€><b. m^b 
L^t-c>o K«$W:^^XvK:$6Snrj|?RR3n€»« 

:5^D5^^aa<?:a^ttCe1ectromigration)3&«K» 

[00 15] i&kmmi^(Dm(<^mmy'y:^'7^^x^c 

(nanoqlass)"^X-py;l/^©K-:7"3 
L/< ^CliUffi^-^^-So Ctlfci. Si-Hi Si-0HCDM^:^S 

i-cte^*Ji^RE-r'SK^bfPfflK:j:ai«^6nSo 36 
CC. tasg^/^<bLraa^WT6aiSleIKtcK^:7'^X 

[0016] ^mm^mmm^ 2 0 1 5 7 
*^:/^Xvtc^oTS«*^6:7* h Ui^^ h^KD^ 

fccta^l^iSfJK5J^j:i'coS:gk:^>fbTS^ii^M?:>^e>:7 

[0 0 17] 
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[0018] :t:^m(omrj:^smitt. mmLfcm<DmK 

[0 0 19] 

> ^^(DmSm^m D ^ < . SXg^WT S C <!: *!|#» 
[0 02 0] ^S^^r/^X-^ti. r^^X-7;tf;:^fflfiS!B5^ 

im^^i^*:^^^i:^y ^^^^^-^ 
[0 02 1 ] S^Sn^cCC^^SI^J^. IK-f 4*>;1cr25fe^ 

[0 02 2] :7 ^|R$W:</:^». ^^^X^CCct-oTaSi 

.-C. x3&^l-^4. ys^O-^Q. -^lOOlSffl-C* 

;i/-:/J:f3iSJ«$n-5o 3e>CC. :7 -^/^^fb^^Ci. CF 
4*/c«CHF,r*^Ci*5||*UC^ 
[0 02 3] ^^b*«, y vltmtTk 
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^(hydrofluorocartjon). *^:</:^*5<i: O**^:^/-^®^ 
[0 02 4] !(f*U<«. etfb*«». ii>*<ifclo 

(DTk^^WL/. i'-i2<De^^M^^W'r^o s^^cc*^ 

10 «^:^tB^1?J«. *«^;^CDil^«J-C*0. ^:tfx«: 
bc^o mi5?&^J)nt>6^cti:;^'7XvM<D«su:*fLr. * 

[0 02 5] n(fC0mj:mmmmv{t. :/^xv^';^ 

?i5^:<7Xi0:7 :;{b^gtS (carbon tetrafluoride) 

^ft:<D*^3*^6 5%(DSWCDjflHrtK:^'5>o By yit^ 
20 mM^:^^t. t/^X-^^x^iT^^^JRl 0%J:Od> 
^jTl^o :7'^Xvccj:-^ri«W^$n^S«(*. lff$U< 

$^8 0^3 5o*ccoffiHtcj]nfSi3n. sis^pa*ffi 

L-C'^?x.'N«. 0°C;^>^6*^1 8 0'*acai^$n'E>C 

30 >S«:^D5i±^o 

[002 6] ^ 6^CS?* U < :7 ^ h Ui^ 

(DXy^V^iliRtbl*. d^^c< <!:*>*^1 0 : l<l:OfcA 
[0 02 7] * Ll^ll«fi0S8^*5t^r. "i? h Ui^X 

40 yitVW>::^Vt:x, j^iy{^Womim^WL^»>< 
[0028] giIcDSI*SJI5jl8r«. ekKtl»<DB5lr^e>:7 

^BfSrr^o m^^r. ]K>f ^>{b;4c'cgfe#'r^x*i*^ 

50 [0 02 9] 7k«<D3ftl^:/^X:7«:^^-r ^ 



9 

mbfcm^M^^ V - :y(fC^^(D(^^mT$>^o ^^ ^^ 

[0 030] S hdC. y ^;^*J<fcC^'7k^«:^t?*'^3&^6 10 
[0032] 

lit. 7K«^W:^:^<!::7 •;.^^W:^/X:S:^^'Cl^eo 
[003 3] aiOfflSSSI^iffikK 30 

[0 034] :4c^qBCc*$tir^ffl'r^cDicia^3^cCWta^ 
^a:ff'>. UXparylene). ^ity v^^^^t^o 40 

ia«[NA0GLASS]. [AEROGEL] <bLrlS5r 3 nri^S. K 

-^•^n/cKfbig90ffik^mM*40««I<bL.rti. 

F-^^^O/cZlKfb'Sr^rjR (Sii^CCORAUCC 

50 
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[0035] <gkRSft<Dll*WrSS«±<D:7 * h U 

/cd&o[)i»K^^^xv^:fflc^^2ls:^§go:^ffi«. fmco 
frf*«:*5i*-c. fikii«»tt*4oRa*cc^^t*sa(r^c 

itfcm^^mmmtit^^^^^^^ s etc, 
mmmy''y:^'^iit. mmLtcm<owntim±L. cncc 

[003 6] msinisg^/cCipi^iBj^iiiS-r 

< thi^o^xr^v-y^^oxi^^^o hu5^xh 

i-^-fV. DUV. 193nin. 157nm(D*JjffltCffll^6n 

:7^huyxhti. 3SJR$n/t:7:f hus^xKb^ 

[0 03 7] SI ;^cCi>L03«:*ji>r, fflcDtasSi^ll 
ifikSim»o]l^W'rS«SigSSc7>S{i§«:-«WK:ffi 
ffl$tT'5f^^T;U^'7X^:7*D-l2X(dual damascene pr 

ocess)ossn:^5^$nrii€>o ccD^'n-fexts:. m^m 

cDfflS«]Bl^ifikg|^f*^»a{b'r^OCC«l^€>C i 

[0 0 3 8] y-7:^i^:/a-feXl*. TCC^^mi^H 

ISig-r-Sm ;^7^ ® 1 (a)tc^'rJ:^tc. ^{b 
t/»;n><Df5l>i»ig^® 1 2<D^«-CASo CCD^ib® 

[ 0 0 3 9 ] 0 1 (b)«:43l^'C. fSkRS(*(D;?C>H 1 
4(3Diia«, ^{bt^';=i>@CDT(9K^l^rii^o CO 
ffikilll<*W*^ftS. iSP^a^Sl^K^bi^cDIi^Wr'S 

©7 * h u-:^x h 1 6*fflc>^se*©^S«c<fcot:KS 

fl:Ji7&5^s^->{b^n. 0 1 (OtC^-Tcfc^CCX ':r^> 
ysn-SSB^J^CvlasDT&^JI^^Sn^o h Ui^X 

snrffiksssftiBicctsa^n. secc yu->'» 



C7) 

XL 

02(b). (c)^^T<i:^K:hb>^C?8) 
[ 0 0 4 1 ] 0 3 (a)'-0 3 (c)k:7TK-r<t ^ tC. S^^© 

'S/ces?)CDt/- F(seed)B 1 7 <h Urftm-T 
[0 04 2 ] ^x^^^^^yXT^' :7^hUi^:^ 

[0 04 3] X h V t:->^iOiS<Df*t?. SSti. Bft-f 

ft^K^:/^X'r:^;:<J3:. ^ h Uv^X Hb^^^JJ: 
l»or X-7jsiS^rt-c»|%tto^b^*0fiR'r 4- 

[ 0 0 4 4 ] :7 i;«^Wfb^&*. :7 ^ h ue/;^ hfc J: 40 
[0 04 5 ] ifmrj:y -^m^^it^^t. y'^x^(^^ 

F.-C. x?!>n^4, y*i0^9. z 1 ^lOOffiBI-C 
^S<fc^^j:<b^1?5. NF,. F^. *5J:c;SF.7!p6>a:5 
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[0046] *«^Wfb^^«. ;4c*^$ty{b^. m 
x&i. JK^b*^. -^{b^>fb*:^(hydronuorocarbo 

-cffiflastii^Ka^w^b^^ji*. +5>&sjct«*ss^'r 

^ 4>CD'C$> 0 . X h U f > yS05m<D®J!?tb^*tJ]nT 

[0047 ] $ Ui^*lS5felg^a®0:^*:^fi. :^*xt«Sg 
tr^^Sr-SfeO'CftO. *^«:)BS5cUrr^'^X-r}gfiSt*: 

^Ct. is/c«:7 t;a^(D/^^y>. a>^i^ 

[ 0 0 4 8 ] if ^ O < etlbTfc^fti. {i;>fj:<thl-z> 
(Dy^mt. l)&>6i2(DgaRIS^%WUri^^o $6^. 
jfSKi^. 3'03&^6io<D^^Jl^^WL/rci^o ®W^c 

[ 0 0 4 9 ] *f ^ Tk^:^';^ 

[0 050 ] ^tc^SBcDT^'^X-^jtfX/afiSJBJ^. 
*fX<b^i7 ^^;</X^Wfb'&iB5CD?l^®7!>^6Aj:5« 

i^o 7 -^.iR^^Yb^iBJ**, ^±»<D 1 0 % J: 0 
[0 05 1 ] TKIR^W^'Xir? 2flR$W:^/X<!: 

^^cc^<a6nrc>s<fc^tc. nffiYb^r-^^^cD— «ft 

[0052] atRtk«. TlMW:«>-5®<i:l:beJ3n€> >^ :t 

h ut?x h*j<fca^'/*/c»x ^>^ik(Dm'sm<omM 



C8) 
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0 : 1 J:Ofc:^^li« 

[0 05 3] r-yi^>^«CC'>X7>«:»iB»'r*Ci«. 
[0 0 5 4] »i7Xy>ti. et;j. #^1 8 0-CCC* 

Mur. «^8 0-c:^^^6S:^*^i 8 O'c^^-c 

[0 05 5] C(D|*^^«. ^«#CC»l6nri^-5J:^ 

cDlE:^j«. *^o. 5 hju-*^i 0 h;i'^r^^'5>c<t*^ 
■car. ititikt. *ij5 0 ow--ft2ooowsTrsiii"r^ 30 

scatr-m 9 0 0 0 seem* r SaH-T S C i * 4 o 

[0056] ^ic^iBtcttffl-r-sofcwiSiarr^^x-Tr 
ty^-mmt. Sd°q«g emini es^ or -y- f 

it^5 4 9 8 3 0 8#. 1143 4 1 5 9 2 ^*5<fcO'@BR 
1$ltaiSiWO/9 7/37 0 5 StCBHTHSn. -en6{3: 

[005 7 ] IfK:. 04. 05tc«. v>r^njg:7'^X 

X-7j^^2 l*5<tO':^^X-7SieMC5x/>Saffi^) 

2 2€r^^'CC>-5>o r^^X-=?«^M«, ^^^n^^^ 50 
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W'r'Si:^^:. {±^00 2 6.2 7.2 8CC<i:-^rttWe>n 
r*J«3. ^-fei^i^3>*Ka'r'S:/^Xv^:x-:/3 2 
^r^-r-So Sf±«)0«. r^^Xv^a.-:/3&^3l'5iaP?r 

So 

[0 05 8] S-fe^i^3>«. A*TS^-< 

^ a igx.:^; tc*f L r ttSWMc i & o r 

m-irhtc^t) (fcm^oO) ^ ^ - >^ra (ciEcD X r II 5 
nri^-So ^^-:/3 4t3:. »* L< r -<T3&^6 

f^enrc^So ffecD7*^X'v5^A-:/ffl(D*j*4<i:Lr. 

[0059] f±^0 2 6.2 7,28 tC|9:Ct/c^P«. 

X'7^:x--:/<D51-?i5^«J:0 4>:^ar<flpenri^So c 
wo J: r> -CH * n/c ^ A - :/<D— SP^J'Cc X-v^i® 
i -e e> r JJC C ^^i^ <b OfflCD ^ X-v ^ ^ - :/rt-C<D 

[0 06 0 ] tfc. S^rSJr^tc. 
ftCDggPfflJ^a^SJO h 3 6;&^S:t:f 6nr*50. 

ccD:ru-h«v B?g^'r€>'fe^t/^>^c-7-Y^p^ex:^ 

1^0 3 8 ,4 0 ,4 2 ,4 4*WrS^6J^j:^Ilffir^ 
0. cciiiorv-r e^aiSx*;i/=*^-3&i«*&Sti^>o 

[0 0 6 1 ] v>r^nifih'7--;:/4 6 ,4 8«. -^^^ 

(o^^tjiV'yv ^mmmm'mb 4 9 8 3 0 8 
-^^cii^$n. cctc#^:5:SSiL/r^'^$n€>o xr 

/c. xr^'->'l//:^f^t4*:7 ^-^-5 4{S. 4#acDai 

[0 06 2 ] hO>5 6^i. :^';^:/^-5 8^il 

D T E. , K S«a?®CC«$& ^ nS V >r ^ Pifi 
a:^;S:-^x.-5o »?ffilf«. SCiCCi[3£'r€>a553^6 0 .6 
2«:Wr^»o 2»ifigSB»6 2Cr)SS«. ^SftpItB^c:/'^ 
>i^t^-6 44ffltiraai3n*o C<7)«?Sl?ai553^6 2 



C9) 
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[0 06 3] SOTaS^CfcCiT. s.>V'^^ OdC 

ffiFj^^-y3 4{3:. ^<DWffi755v-<^PiSh^':'':7-4 
6.4 8«:S«ur^^$tirciSo X-:— 9-7 6«. 

'75=-^-:/cr)fi8gBli. x> FSS** 7 8 CciBH^n. mm 

m^(fCiS:^HkOi'rifc^<Dt y x s o «:wr4o 

[0 06 5] :7-^XvSf&^2 2«: '^x^'N^t^t^V 9 

o.9 2^^u. cn6«. ^0:3lsns'^fr»i?x^^9 8 

^^>;r*>>'^py>^>:/C07J^aS) coiB?»JtCcfco'C^ 
J^8 O'C— J^3 5 O'CCD^HCCjJOl^^nSo ^ 

[0 06 6] »n^^J:-:>'C. VitVV^J>7sV^^XJ/t. 

[0067] laetCfeCir. *:ilB<DiHB»J*>6mA:H*i 

S/cJ?)^^^;^^:^^*!^:^*^. ;Jpo/>»i;s^>^2 4«. 40 

A gr/2J:0/jN3<. CCDAgrti. TE 
[0 0 6 8 ] f^P^tciJC^r. 7* hUS?;^ h*jJ:oVS 
•^x^^3£^b•>9 0 ,9 2±QS:j£^2 2(^0CiBS 
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^StiSo 5faK:«. ccDBE:^!^*, «^Ji h^b'-*^5 h)i 

tc) *Jg"C::^^Xv*^2 10>'*^X'^^3L-:/3 2 
CD:^Xfi^iB5©l O^feiTrASo SSP^^•2 6,2 8.3 

:x->^rt<D:7'^xv^aia-rSo ccoy^x^tt, 

[0069] mi:mt^':f'yX^ifiK^m 

ftw^ccM^ {y ^mm^) *5j:o'*^ Jt^^ 

^e^tclsasti'So c©y^>:tf:^«. JSJCB^r:</X 
[0 0 7 0 ] -^ey^P-p^-^t*. ^t>>co35ScStt:-^^ 

r^-^Xvi:?* V Ui;?x KDra<DJSjCDA>6**W5cgi* 
[0 07 1 ] 1 

examethyl dimethyl si lane)*{^^$tl. 3000rpm'Clil^-r 

fc. C(D:7* hUi^x hti, ffip°a«UV5 - l.ort^ 

>f CShiplev)tt3C>^6ffilSa«JtcA*t?* So 
^h -:; h±r 1 3 0"CrS'?x^N<lr4 5«?ray7 

httlJaU/cli. ^y^y y -Ctack f ree)<D7 * h U>> 
h -{ jVAf^mhti. c<oy a )VMt. *^10000:t> 
hn-ACDil^^WTSo :7 =r h u^;^x h:7 

MINI ES 'f'yX'^Tvl^-^-^m^^h'^^^^ 

mm^yx-7\iC. ^<Dft5e>$tiSo ^vx-^momti 
\it. i8oow«:s:^$ti. 1.5 h;PcDMrtlE:t;€:Wr 
So 't?x7>ii. z:ffl(D3-:>(D'?x7^«:^3^S(l3nSo —ft 

CD»^7X.'^^J, 3500sccfnCD:^/XiSS3ia'Cfl5^^'X:0^6^ 
^b/c':^^Xv(c<@^CC5e>^n/co ffecoffl<0•?X7^ 
?^^:^X<hCF4<^>i^'^^3i^^6^^L/c^^X'7«: 
Se>SnSo C(DJf$^:^X(D/7XSgfij»g». 3400scan 
'C*iOCF4^'X». 100sccm-C*-:>/Co 
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[0 07 2] fieffl3n/c0fiE;tf;^«. **t|g«<Dig^ 

— 3 oo'ccDrar^^k-r^o t/^xvt-^^^^^^^. 

[0 07 3 1 137 2-^<Dmtj:iiJ:^':f^:!<^^M^ 
[0 0 7 4111*60112 

^t^>f*c3!)•i;x>'^«. m&i^i<Dm^tmmtj:y^hi^ 
hrtftiBsnrii-Sa geminies :/^xv 

3 0 cctcftpi^^n. y^X'ecc$6$n€>o 

[0 0 7 51 h USPJ:^ l^r^^D*^ 30 

4000^ > ha- A ttj:^ J: ^(fCmM^tifc. ^ 

43=f>^;^hD-ArBio 

Jt». 4000/143* ^» 2 5 : lcfcOfc:^*in -eiZ^B 

[0 0 7 eimmms 

'•<X(0^mX{t. SD°a«CORALr>/--^^;^CNovellu 40 

(D^x-^^t. mmmKDm-^tmwjiy* hui^:^hx 

mtj:^y'y:^'^(rC:^h^ti^o COr^'-^Xv^. JfJ^S:^ 

^'>C<D:e7XSSfi3iK». 3400sccm'C)^OC F * 1 
OOsccmT&o/Co 

[0 07 7] ffiffl3n/c}f^^;^X&i. *^<b^<Dil^ 
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>t5^*«. l^ra^D*^8700:t>^x har-A<h;^cC€>J: 

5tc9^$n/c« CORA LOT i^ra 

OLX. y*h\yty:^h(DCORALi^1xt^^Tviy 
>^(OmtRttiit. m2 0 : l-C^o/Co CF.^^t??i5 

^ff ^CCD:7-^Xv<DcfcOiiJl>Slt^tt«. SfcS3ti/c«i 
[0 07 8] :7 >^*:tf;:^<!:*^$^:^7X«r 

::^^Xvrt<3r>:7-^^b7km«> -«cc. -K<b^-f^ 
«cDR«(*CDK^*^S!l^^<ST$ ^ C i j&^^^^a < 

t;^x h*jcfcaf/*/c«x.>^>^mcD^a^<D^*^^ 

[007 9] *:^H^05?* Ol^llMffJSI^gi?^ L 

So C(OJ^'!>t5:±X<D.mE^XZJ^^mt. *^?B<^1$H= 
[^McDS^ftSt^l 

cymmm^m-§r saisieiiScDStjficcffl 6 n s x r 

;^ O -fe ;^ (dual damascene process)CDtlEtl*^ 

[02 1 112 Ca)--(0«. 01 CCjB8< 7*P-feX<DfiSn«: 
^T0'C*>So 

[03 ] 03 (a)--.Cc)«. 02«:M< ya'fe:^<DSKn«r 
n^T0t:*S. 

[04 ] :/^Xvr V-r-CCJlti*/i:e6cD"7-< ^i'CiSg 

[05 1 -^mA^nim^ficr^y'yX^ryu^^-^ 

[061 05tC^l//c:/'7X"5^r ^i^i'-©l4a0'C4> 

So 

[07] S^<D:/^Xv^;^ifflfi£!|atc*f-rS*a*f7* 
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10 mi &mm 

1 2 mmm 
1 4 mmwm 

16 :^*h\yty:^h 
20 ^a8^::^^X•5'T^'5^■r- 
2 1 r^^Xv^^S 
2 2 r/^X-rjgjS^ 

2 4v-Y^^PS!ffl>^'5t?>^ * 



mi] 




6d 



i^2 0 0 1- 1 1 077 5 
20 

* 26.28.30 ft^O 
36 ZfU-h 
38.40.42,44 iKO 

4 6,48 h-^y:/ 

5 6 -7 tJ/;^ h n > 
9 0.92 'i7X/^3a^t:> 
9 8 S«[ 



m2] 




C13) 



2001-1 10775 



me] 





T>y:^^^^S^U-^>F 20879 
F^W'::'' 18512 

T-^'J^^S -rfy-'7>K 20898 
8501 



y :^^*S ^ y - ^> F 20878 
:^f>nf-X^;b^ ^7XXF 1f -f F F 

^-r:/ 391 r>'^•- F203 

C72)^?8# A^^ly )\^^:^ 1f 1^-F 

r^vij-^Skm ^y-^>K 21042 

X y n Fi/7^-< 7*>F t:;P F^ 

3716 



